In a previous paper (Nevin 1938)*, the author has given an analysis of the (0, 1) A 6438, (0, 0) A 6026, and (1, 0) A 5632 bands of the first negative band spectrum of oxygen and has shown th a t the system is due to a transition -> 477w. The present paper contains an analysis of the (0, 2) A 6856 and (2, 0) A 5295 bands.
plate with an exposure of 5 hr. The resolving power attained on this plate with sharp lines was about 200,000. The theoretical resolving power of the grating in this order is 250,000, so the reduction caused by the lens must have been very small.
D a t a
The wave numbers and intensities of the lines of the (2, 0) and (0, 2) bands have been tabulated, and the eight tables containing them deposited for reference in the archives of the Royal Society. With the cylindrical lens the astigmatism varies along the length of the plate, so the intensity estimates for the (0, 2) band can be relied on only over a narrow range. In the case of the (2, 0) band the intensity estimates are mainly from second order plates taken without the lens.
To save space the combination differences which check the assignment of the lines to the branches have been omitted. They can be calculated readily with the aid of the combination relations at the heads of the columns of tables 13-19 in (I) . The assignment of the bands to the vibrational transitions (2, 0) and (0, 2) is confirmed by the fact th at the combination differences for the final state of the former band agree with the combination differences for the final state of the (0, 0) and (1, 0) bands while a similar relation holds good for the initial state of the latter band and the initial state of the (0, 0) and (0, 1) bands.
Unassigned lines are most numerous in the case of the (2, 0) band which is to be expected from the fact th at this band according to Bozoky and Schmid (1935) is the first of the sequence v' -v" = 2, the seco to judge from the vibrational intensity distribution to be expected should be at least as intense as (2, 0). Up to the point at which the (3, 1) band com mences unassigned lines are relatively few. In the (0, 2) band, the only band of the sequence v' -v" --2 observed by Bozoky and Schmid the number of unassigned lines is small, though to judge from their position the (1, 3) band is present with low intensity.
The number of times each line has been used in the analysis is indicated in the tables by a suffix to the wave number. The letters which appear in some cases after the intensity figure have the following meanings: 6, blend of two or more lines which appears comparatively sharp; d, diffuse line; c, line confused with another line which may affect both the wave-length and the intensity; v, line shaded towards shorter wave-lengths; r, line shaded towards longer wave-lengths. Samples of the agreementdjetween the values of the term differences calcu lated from these expressions and the values calculated from the branches as described in (I) are shown in table 1. That the agreement is not exact, however, is shown by the fact that the value of A from AF21(J) is not exactly the same as the value derived from As the formulae have no theoretical basis it is hardly worth while attempting to modify them to make the agreement exact. They do, however, give a first approximation to the form which theoretical formulae, to explain the structure of the levels, must take. The /1-type doubling for the level v" = 2 calculated as explained in (I) is shown in figure 1 . In agreement with the results for the levels v" -0 and v" -1 the doubling is very small in the 4/ 7| and 4Z7j states while in the 4/7i state it again increases more or less linearly with . In the 477j state v" = 0 and v" = 1 the doubling increased at first and finally decreased for the highest values of J . In the level v" = 2 a maximum is not observed up to observed value of J. Apart from this point there is a close similarity i results for the three levels, the doubling in 4/7i and 4/7_i increasing sys tematically with v" .
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Molecular constants
The analysis of the two bands in the present paper makes possible a calcu lation of the vibrational constants of the system. Writing the branches in the form^( J ) = "0 + P ;.(J+ 1 and the corresponding expressions for the P and Q branches it is easy to show with the aid of equations (1) and (2) apart from small terms in higher powers of + 1). A nearly linear relation exists, therefore, between the sum of the wave numbers of corresponding lines of the R and P branches and J(J +1) and the sum of the wave numbers of corresponding lines in the Q branches and J(J + 1). A short extrapolation in the first case gives 8r0 + 8 B 'a nd in the second case 4v0 + 5 of each band is obtained.
In calculating the sums on the left-hand side of these equations it was necessary to calculate by interpolation the alternate missing lines of each of the branches. In the R3 and P2 branches which are not observed for low values of J the positions of the lines were calculated from the RQiS and branches respectively. The agreement between the two v0 values for each band was satisfactory and the average of the two values for the five bands analysed is given in table 2. The origins are represented by the formula v = 16587-88+ 1196-77%' -17-09%'2 -1035-69%" + 10-39%"2, where % = v + The constants of the 0^ molecule in the initial 427 and final 4/7 states for the levels v= 0, 1 and 2 are given in table 3. The values of B and D have been calculated by the method of least squares which should give a better result than the graphical method used in (I). The probable error of B differs some what for the different levels but it is approximately ± 0-00005 cm.-1. The probable error of D is about + 0-09 x 10-6 cm.-1. The values of e and y, the fine-structure constants of the 42T state, are given in table 4 for the levels v' = 0, 1 and 2. They have been calculated se from equations (7) of (I):
Af'21(K) = 3e-3y-2y.fi:,* 4/* 34 (F) = 3 e -y + 2y.fi, by the method of least squares. For the levels v' -0 and 1 though d/ 21 (K) and d/ 34 (K) depend linear the difference between the two values of 3e considerably exceeds the probable error and Budo's formulae appear to hold only to a first approximation. For v" = 2 the formulae appear to represent the observed structure in a satis factory manner.
Summary
In continuation of previous work the (0, 2) and (2, 0) bands of the first negative system of oxygen due to the transition 427y -> 477M have been photo graphed in the second order of a 21 ft. grating and an analysis of the bands is given.
The 477 level v" = 2 exhibits the same structure as the previously ana levels v" = 0 and 1 failing to agree with the theoretical structure predicted by Brandt and Budo. An empirical formula is given which represents the observed structure reasonably well.
A complete table of the molecular constants of five bands of the system is given. 
